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ABSTRACT : PROBLEM TO BE SOLVED: To provide a composite code reader, which has a function 
for reading plural kinds of codes including one-dimensional(ID) code, 
two-dimensional(2D) code and ID code stored on a non-contact ID tag, capable of highly 
accurately reading the respective codes without mutually affecting electromagnetic waves 
as noises at the time of reading the respective codes. 



SOLUTION: This device is provided with a first code reading means 1 1 for optically 
reading the data of 1D codes with no contact, a second code reading means 12 for 
optically reading the data of 2D codes with no contact, a third code reading means 13 for 
reading the data of ID codes on the non-contact ID tag with radio waves and a control 
means 14 for controlling driving of the said respective first to third code reading means 
while having a time lag in reading operation so as not to mutually affect the respective 
electromagnetic waves of the said first code reading means, second code reading means 
and third code reading means as noises at least and for continuously reading and 
recognizing the data of codes existent inside a relevant reading area with the said 
respective code reading means. 
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(54) COMPOSITE CODE READER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composite code reader, which has a 
function for reading plural kinds of codes including one-dimensional(lD) code, 
two-dimensional(2D) code and ID code stored on a non-contact ID tag, capable of 
highly accurately reading the respective codes without mutually affecting 
electromagnetic waves as noises at the time of reading the respective codes. 
SOLUTION: This device is provided with a first code reading means 1 1 for optically 
reading the data of ID codes with no contact, a second code reading means 12 for 
optically reading the data of 2D codes with no contact, a third code reading means 13 
for reading the data of ID codes on the non-contact ID tag with radio waves and a 
control means 14 for controlling driving of the said respective first to third code 
reading means while having a time lag in reading operation so as not to mutually 
affect the respective electromagnetic waves of the said first code reading means, 
second code reading means and third code reading means as noises at least and for 
continuously reading and recognizing the data of codes existent inside a relevant 
reading area with the said respective code reading means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the compound code reader which has the reading 
function of two or more kinds of codes containing the 1 -dimensional code and two dimensional code which are expressed 
with the mark which has a different reflection factor, and the ID cord memorized by the non-contact ID tag. 
[0002] 

[Description of the Prior Art] In order to recognize the information on the number of a product or parts, a tradename, and a 
price and others for a short time in recent years,-dimensional [ 1 ] or the two dimensional code which symbolized the 
information on the number of a product or parts, a tradename, and a price and others by striped patterns, such as black and 
white, is used widely. Codes, such as a 1 -dimensional code, a two dimensional code, etc. which are expressed with the mark 
which has these different reflection factors, express a series of numbers in the combination of the ratio of the width of face of 
a line, and the information on the number of a product or parts, a tradename, and a price and others is transposed to the 
above-mentioned number. 

[0003] For example, the data expressed with the bar code are read by equipment called a bar code reader. A bar code reader is 
equipment which decodes the pattern of the strength of the reflected light with the original number in response to the white 
from which light was applied to the bar code and the reflection factor differed, and the light which comes on the contrary from 
a black striped pattern. There are three types of the stationary type which passes the pen formula which the head with a read 
station has a pen form, then traces a bar code, the touch formula which applies a head to a bar code, the product to which the 
bar code was attached in the read aperture top of these bar code readers. As the light source of a pen formula and a touch 
formula, conventionally, light emitting diode is mainly used and a laser beam is mainly used as the light source of a stationary 
type. 

[0004] The system using such a bar code is used abundantly by registers, such as a supermarket and a department store, as a 
POS (point of sale) system. If a bar code reader reads a bar code by the register, the personal computer will remember the 
price of the goods and it will be outputted in an instant. Moreover, the information on the goods which passed along the 
register is immediately inputted into a personal computer, therefore, about [ of the former / work / register ] / twice ~ since it 
turns out what / which / it is rash, and there is no placing mistake of a price, and sells well every moment, it is effective in a 
mobile and exact order being possible and not holding excessive stock 

[0005] However, with a bar code label, although there is an advantage referred to as being able to perform the point of sale of 
the product concerned because the system using the bar code mentioned above expresses the information on the number of a 
product or parts, a tradename, and a price and others with a bar code, since can rewrite a part of information or it cannot be 
added, there is a fault that synthetic managements, such as circulation management of the product concerned, cannot be 
carried out, only using the information on a bar code, moreover, as RFID (Radio Frequency Identification) and a system in 
recent years Since the system applied to the system which lays the non-contact ID tag using the electric wave under tableware 
or the tray, and was made to perform automatic-reset processing of a dining-room, the lift ticket of a skiing area, etc. is 
realized and a non-contact ID tag is becoming comparatively cheap, although the application to various fields is expected 
What can be used simple like a bar code label was not realized. 

[0006] In order to cancel such a fault of a bar code, these people have proposed the seal for bar codes which has the RFID 
function which enabled it to record the circulation history of the product concerned like ****** No. 172686 in Heisei 1 1 . The 
seal for bar codes of a this Heisei 1 1 ****** [ No. 172686 ] publication is considered as the composition which attached the 
non-contact ID tag in the seal rear-face section while it gives a bar code to for example, the seal surface section. Generally, a 
non-contact ID tag considers the non-contact ID tag which has the fixed ID section only for readings, and the adjustable ID 
section which consists the ID cord concerned of two or more memory cells in which adjustable is possible by the instructions 
from the outside with the above-mentioned seal for bar codes as the composition which attached or laid under the seal, 
although the thing equipped with the fixation ID only for readings is used. 

[0007] The ID cord which specifies the goods (product etc.) concerned as the above-mentioned fixed ID section, for example 
is memorized, and to each memory cell of the above-mentioned adjustable ID section The ID cord for every type of industry 
which specifies the type of industry which treats the product concerned at least by the instructions from the outside in a 
manufacture stage, a circulation stage, and a selling stage, For example, it enables it to carry out synthetic managements, such 
as circulation management of the product concerned, by recording the ID cord which discriminates the circumstances (the 



contractor of manufacture / circulation / sale, years, etc.) referred to as that the product concerned was shipped from which 
works and sold through which distribution channel in which dealer. Thus, the fault of-dimensional [ 1 ] / two dimensional 
code is canceled by using a non-contact ID tag, and it becomes possible to apply to various fields. 
[0008] . 
[Problem(s) to be Solved by the Invention] By the way, although the optical code reader which has the reading fimction of 
1 -dimensional codes, such as the above bar codes, or a two dimensional code, and the code reader of the non-contact ID tag 
used by the RFID system etc. were realized from the former, respectively, the code reader which can read at least three kinds 
of these codes was not realized. 

[0009] It is in offering the compound code reader which this invention is accomplished from the above situations, and can 
read each code with high degree of accuracy, without the electromagnetic wave at the time of reading operation of each code 
influencing as a noise mutually while the purpose of this invention has two or more kinds of code reading functions containing 
the 1 -dimensional code and two dimensional code which are expressed with the mark which has a different reflection factor, 
and the ID cord memorized by the non-contact ID tag. 
[0010] 

[Means for Solving the Problem] this invention is a thing about the compound code reader which has the reading function of 
two or more kinds of codes containing the 1 -dimensional code and two dimensional code which are expressed with the mark 
which has a different reflection factor, and the ID cord memorized by the non-contact ID tag. 1st code reading means by 
which the above-mentioned purpose of this invention reads the data of the aforementioned 1 -dimensional code optically by 
non-contact, The 2nd code reading means which reads the data of the aforementioned two dimensional code optically by 
non-contact, The 3rd code reading means which reads the data of the ID cord of the aforementioned non-contact ID tag by the 
electric wave, While giving time difference to reading operation and carrying out drive control of the above 1st or each 3rd 
code reading means so that each electromagnetic wave of the above 1st and the 2nd code reading means, and the code reading 
means of the above 3rd may not influence as a noise mutually at least It is attained by having the control means which read 
continuously the data of the code which exists in the reading field concerned by each aforementioned code reading means, 
and recognize them. 

[001 1] The aforementioned control means furthermore, the aforementioned control means The code record medium with 
which at least two or more kinds of codes were attached as a reading object is included. The data of the code which carries 
out drive control of each aforementioned code reading means by the input of one code reading instructions, and exists in this 
aforementioned reading field of this are read continuously, and are recognized.; the aforementioned control means It is 
constituted so that all the reading fields of recognizing [ read continuously the data of two or more kinds of codes which exist 
in this aforementioned reading field of this including the aforementioned code record medium, and ]-them; aforementioned 
each code reading means may turn into the same field.; The code reading means of the above 2nd consists of two-dimensional 
image pickup devices. The transceiver antenna of the code reading means of the above 3rd is attached around the 
surroundings of the image pck-up section of the aforementioned two-dimensional image pickup device annular or in the shape 
of a rectangle, and it changes.; it is attained much more respectively effectively by being [ the aforementioned compound code 
reader / handy type equipment ] ;. 
[0012] 

[Embodiments of the Invention] Drawing 1 shows the example of composition of the principal part of the compound code 
reader (henceforth a "code reader") concerning this invention with the block diagram. 

[0013] The code reader 10 is equipped with the code reading function of the 1 -dimensional code CI and two dimensional 
code C2 which are expressed with the mark which has a different reflection factor, and ID cord C3 further memorized by the 
non-contact ID tag 1 in drawing 1 . The non-contact ID tag 1 in this example is the data carrier which considered the RFID 
element or the transponder element as the chip for ID, and not only the thing of a non-cell method but the thing which built in 
the cell is contained. Moreover, the seal for bar codes of a publication will also be contained [ Heisei 1 1 ****** / which was 
illustrated as the what has the same record medium, for example, conventional technology, of each codes C1-C3 / No. 172686 
] as a reading object. 

[0014] The 1 -dimensional image sensors 1 1 are code reading meanses to read the 1 -dimensional code CI optically by 
non-contact, and a laser diode is used as a light emitting device. The two-dimensional image sensors 12 are code reading 
meanses to read a two dimensional code C2 optically by non-contact, and consist of a CCD form or a two-dimensional image 
pickup device of an MOS form. Code conversion of the data Dl and D2 read by these optical image sensors 1 1 and 12 is 
inputted and carried out to the control circuit 14 which consists of CPU, RAM, etc. 

[0015] The ID tag reader 13 (it considers as a "RFID reader" hereafter) is a code reading means to read the data of the ID 
cord of the non-contact ID tag 1 using an electric wave, and consists of a transceiver antenna, a transceiver circuit, etc. It is 
inputted into the control circuit 15 which consists of CPU, RAM, etc., the code concerned is recognized, and the data D3 
which detected and read the electromagnetic wave signal from the non-contact ID tag 1 are transmitted to a control circuit 14. 
and -- recognizing ~ having had -- each - data (double sign-ized data to the code which exists in a reading field) -- D -- one - 
' - D -- two -- ' ~ D - three -- ' -- memory -- memorizing ~ having - while ~ an input/output interface -- 16 -- minding - an 
external computer ~ etc. - outputting -- having -- coming -****. 

[0016] In this example each code reading meanses 1 1, 12, and 13 Are constituted so that each reading fields of all may turn 
into the same field, and it is recognized by the control circuit 14 (or control circuit 15) whether which code exists in a reading 
field, the data of the data CI of the code which exists in a reading field, i.e., a 1 -dimensional code, a two dimensional code 



C2, or ID cord C3, or the data of the combination of these codes -- a double sign -- it is-izing and outputted moreover - a 
book -- an example setting - code conversion -- carrying out -- having had -- data -- D -- one -- ' -- D -- two - ' - D -- three 

- ' (or data before code conversion) -- radio -- a means -17- or -- communication - ** -- a cable -- minding -- an external 
computer a side - transmitting -- the mode It has the mode accumulated and recorded on the record medium 1 8 of 
memory card, a PC card, etc. which can be delivered, and enables it to choose the form transmitted and processed on real time 
at an external' computer side, and the form which carries out batch processing of the accumulated data by batch processing. 
r00171 Drawing 2 (A) and (B) show an example of the appearance composition of the code reader 10 with front view and the 
side elevation, respectively. Main part 1 OA of a code reader has constituted the configuration of the abbreviation rectangular 
parallelepiped which carried out the character of a cross-section calyx as shown in this drawing. Read station 10a of each 
code used as a reading object is prepared in the point of the end of main part 1 OA, and as shown in drawing 2 (A), transceiver 
antenna 13a of the RFID reader 13 is attached around the surroundings of image pck-up section 12a of the two-dimensional 
image sensors (this example CCD camera) 12 prepared in the center at read station 10a the shape of a rectangle, and annular. 
And luminescence/light-receiving section 1 la of the 1 -dimensional image sensors 1 1 is prepared near the image pck-up 
section 12a, and it is constituted so that all the fields used as a reading object may turn into the same field. 

[0018] moreover - drawing 2 - (-- B --) -- being shown - as -- a main part - ten « A -- the other end - the upper surface -- 
the section - **** -- having read - each -- a code -- data - D -- one ~ ' - D -- two -- * -- D - three - ' ~ registration -- 
deletion - a display -- mode selection -- guidance -- etc. etc. -- instructions -- inputting - a sake -- operation ~ a key -- ten - b 

- and -- predetermined ~ a matter -- displaying -- 

[0019] In this invention, in order to make operation simple, drive control of each code reading meanses 1 1, 12, and 13 is 
carried out by the input of one code reading directions, and it is considering as the composition which reads the data in the 
reading field concerned continuously, and recognizes them. Moreover, it is considering as the composition which gives time 
difference to reading operation and carries out drive control so that the electromagnetic wave of the optical image sensors 1 1 
and 12 and the electromagnetic wave of the RFID reader 13 using the electric wave may not influence as a noise mutually. 
[0020] In this example, each code reading meanses 1 1 and 12, and the control circuit and control circuit 14 in 13 are 
connected through a multiplexer, and it is changing each code reading meanses 1 1, 12, and 13 one by one by the control 
circuit 14, and carrying out drive control, and is considering as the composition which avoids the influence of the 
electromagnetic wave of other reading meanses at the time of reading operation. In addition, since it is the laser beam of the 
1 -dimensional image sensors 1 1, and the electric wave of the non-contact ID tag 1 , only these electromagnetic waves give 
time difference and may be made for the thing with the large influence of an electromagnetic wave to carry out drive control. 
[0021] In the above composition, the example of the code reader concerning this invention of operation is explained with 
reference to drawing 3 . Drawing 3 shows the example of operation after the signal of the reading start directions (or reading 
start instructions from the outside) by the trigger button lOd depression is inputted until reading operation is completed by the 
timing diagram, and, in ST in drawing 3 , reading operation of the 1 -dimensional code C 1 , electric power supply reading 
operation of a two dimensional code C2 operation of as opposed to [ 2 / Sd] / a non-contact ID tag in TRANS, and Sd3 show / 
a reading start signal and Sdl / data transmission operation of ID cord C 

[0022] Hereafter, the transmission line (I/O trajectory between each reading meanses 1 1-13 and control circuits 14 and 15) of 
a signal is changed through change meanses, such as a multiplexer, and the case where drive control is carried out one by one 
is explained to the turn of the 1 -dimensional image sensors 1 1, the two-dimensional image sensors 12, and the RFID reader 13 
as an example like the example of drawing 3 of operation. In addition, the check of a reading field is checked by the guide 
light (lights, such as the shape of two points, a cross, X typeface, and a rectangle) on which it was projected by the guide light 
projection means which is not illustrated, for example, and although it enables it to check to sound etc. which check for which 
reading completion and reading are improper, it omits explanation about these auxiliary operation. Moreover, the turn which 
operates each reading means is not restricted in above order. 

[0023] In a control circuit 14, an input of the start instructions ST of reading operation of the depression of a trigger button 24 
orders a reading start first the control circuit of the 1 -dimensional image sensors 1 1. The 1 -dimensional image sensors 1 1 in 
this example consist of a laser diode, a condenser lens, the light filter, a rotation mirror, a stepping motor, a light sensitive 
cell, etc., in the 1 -dimensional image sensors 1 1 which inputted reading start instructions, drive a rotation mirror and send out 
the data bl in the field concerned which scanned the inside of a reading field by the laser beam, and read it to a control circuit 
14. In a control circuit 14, while changing a transmission line to the two-dimensional image-sensors 1 1 side by reading 
completion of the data Dl based on the 1 -dimensional image sensors 1 1 and ordering a reading start the control circuit of the 
two-dimensional image sensors 1 1, when it judges whether a 1-dimensional code exists in the field concerned from the data 
Dl after digital conversion and a 1-dimensional code exists, code-conversion processing is carried out and it memorizes in 
memory. 

[0024] By the control circuit 14, if the read of the data D2 based on the two-dimensional image sensors 1 1 is completed, 
while changing a transmission line to the RFID reader 13 side and ordering the RFID reader 13 a reading start through a 
control circuit 15, when it judges whether a two dimensional code exists in the field concerned from the data Dl after digital 
conversion and a two dimensional code exists, code-conversion processing will be carried out and it will memorize in 
memory. 

[0025] The RFID reader 13 carries out predetermined-time (this example about 30ms) discharge of the electric wave TRANS 
through transceiver antenna 13a. After supplying power to the charged capacitor of the non-contact ID tag 10 by 
electromagnetic induction, By the predetermined protocol (it is transmission etc. from a non-contact ID tag about the ID cord 



of the memory cell concerned to transmission and read-out instructions of the memory cell concerned in an ID cord at the 
charged stage) concerning read-out of an ID cord The electric wave emitted from the antenna of the non-contact ID tag 10 is 
received (a transmission time is about 5ms at this example), and the data D3 of an ID cord are read. In a control circuit 14, 
while inputting the data from the RFID reader 13 through a control circuit 15 and making a multiplexer into an initial state, 
when an ID cord exists in the field concerned, the data of an ID cord are memorized in memory. 

[0026] After the above-mentioned reading operation is completed, by the control circuit 14, the mode is judged, and if it is the 
mode transmitted to real time, the data (this example data after code conversion) of the read code will be transmitted to an 
external computer through the radio means 17 or the cable for communication, for example, when the code record medium 
(for example, seal for bar codes of an above-mentioned Heisei 1 1 ****** [ No. 172686 ] publication) with which at least two 
or more kinds of codes were attached as a reading object exists and two or more kinds of codes exist in a reading field, the 
data of each code read continuously -- having - the recognition data concerned -- real time - or it is transmitted to an external 
computer by directions of an operator On the other hand, if it is the mode of a batch process system, the recognition data 
concerned will be accumulated and memorized by the storage 18. 

[0027] By changing reading operation of each reading means one by one by the input of reading start directions, as mentioned 
above, and considering as the gestalt which reads the data in the field concerned continuously and recognizes them, operation 
is easy and the electromagnetic wave at the time of reading operation of each code becomes possible [ offering the code 
reader which does not influence as a noise mutually ]. 

[0028] In addition, in the gestalt of operation mentioned above, although the code reader of a handicap type non-contact 
formula was explained as an example, the thing of the stationary type which passes the pen formula which traces a code, the 
touch formula which applies a head to a code, the product to which the code was attached in the read aperture top is also 
contained in this invention. Moreover, although the composition which prepared the code-conversion function (double 
sign-ized function) in the control circuit 14 side was explained as an example, a code-conversion function is good also as a 
gestalt processed by one control circuit, without making it prepare in a control circuit 15 side, and considering as the gestalt 
of a multiprocessor. Furthermore, it is good also as composition which prepares a code-conversion function in another unit 
connected to an external computer side or a code reader, without preparing a code-conversion function in a code reader. 
Moreover, although the thing equipped with the code reading function of a non-contact ID tag was explained as an example, it 
is good also as composition which carried the reader writer equipped with the write-in function of ID data. 
[0029] 

[Effect of the Invention] As explained above, according to this invention, two or more kinds of codes containing a 
1 -dimensional code, a two dimensional code, and the ID cord memorized by the non-contact ID tag can be read by one set of 
a code reader. Moreover, since time difference is given and it is made to carry out drive control so that the electromagnetic 
wave at the time of reading operation of each code may not influence as a noise mutually, the fall of the reading precision 
under the influence of the above-mentioned electromagnetic wave is avoidable. Furthermore, since it is made to read the code 
concerned by the input of one code reading directions, an operator does not need to operate it being conscious of the kind of 
code, and it is convenient, and is effective also in evasion of an operation mistake. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of composition of the principal part of the code reader concerning 
this invention. 

[Drawing 2] It is the perspective diagram showing an example of the appearance composition of the code reader concerning 
this invention. 

[Drawing 3] It is the timing diagram which shows an example of reading operation of the code reader concerning this 
invention. 

[Description of Notations] 

I Non-contact ID Tag 
lOCod^^eader 

I I 1 -dimensional Image Sensors 

12 Two-dimensional Image Sensors 

13 RFID Reader 

14 15 Control circuit 

1 6 Input/output Interface 

17 Radio Means 

18 Storage 
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